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A Moffatt, A Turpini - doi.ieeecomputersociety.org 
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... The binary algorithms under consideration operate on data ... that was not in the original 
string prefix, ... be the longest without performing exhaustive search for ... 

Cited by 9 - View as_HTML - Web Search - Library Search 

IP lookups using multiway and multicolumn search - groupj)MJL>> 
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Fast incremental u pdates for pi pelined forwardin g en g ines 
Anindya Basu, Girija Narlikar 

June 2005 IEEE/ACM Transactions on Networking (TON), volume 13 issue 3 
Publisher: ACM Press 

Full text available: ^| pdf(941.54 KB) Additional Information: full citation , abstract , references, index terms 

Pipelined ASIC architectures are increasingly being used in forwarding engines for high- 
speed IP routers. We explore optimization issues in the design of memory-efficient data 
structures that support fast incremental updates in such forwarding engines. Our solution 
aims to balance the memory utilization across the multiple pipeline stages. We also 
propose a series of optimizations that minimize the disruption to the forwarding process 
caused by route updates. These optimizations reduce the updat ... 



Keywords: core routers, packet forwarding, pipelined IP lookup, route updates 



2 Full pape r s: Tree bitmap: hardware/software IP lookups with incremental updates 
^ Will Eatherton, George Varghese, Zubin Dittia 

>^ April 2004 ACM SIGCOMM Computer Communication Review, volume 34 issue 2 
Publisher: ACM Press 

Full text available: *^ p df (1 89.39 KB) Additional Information: full citation , abstract , references 

Even with the significant focus on IP address lookup in the published literature as well as 
focus on this market by commercial semiconductor vendors, there is still a challenge for 
router architects to find solutions that simultaneously meet 3 criteria: scaling in terms of 
lookup speeds as well as table sizes, the ability to perform high speed updates, and the 
ability to fit into the overall memory architecture of an Level 3 forwarding engine or 
packet processor with low systems cost overhead. I ... 
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Small forwardin g tables for fas t routing lookups 

Mikael Degermark, Andrej Brodnik, Svante Carlsson, Stephen Pink 

October 1997 ACM SIGCOMM Computer Communication Review , Proceedings of the 
ACM SIGCOMM '97 conference on Applications, technologies, 
architectures, and protocols for computer communication SIGCOMM 

'97, Volume 27 Issue 4 
Publisher: ACM Press 

Full text available* IS pdf(1 62 MB) Additional Information: full citation , abstract , references , citin gs, index 
■ T^j.R—U terms 

For some time, the networking community has assumed that it is impossible to do IP 
routing lookups in software fast enough to support gigabit speeds. IP routing lookups 
must find the routing entry with the longest matching prefix, a task that has been thought 
to require hardware support at lookup frequencies of millions per second. We present a 
forwarding table data structure designed for quick routing lookups. Forwarding tables are 



Keywords: data communications, internetworking, packet switching, routing 



8 Lookups: Dynamic pipelinin g : makin g IP-lookup truly scalable 
Jahangir Hasan, T. N. Vijaykumar 

August 2005 Proceedings of the 2005 conference on Applications, technologies, 

architectures, and protocols for computer communications SIGCOMM '05 

Publisher: ACM Press 

Full text available: ^ pdf(1 94.92 KB ) Additional Information: full citation , abstract , references , index terms 

A truly scalable IP-lookup scheme must address five challenges of scalability, namely: 
routing-table size, lookup throughput, implementation cost, power dissipation, and 
routing-table update cost. Though several IP-lookup schemes have been proposed in the 
past, none of them do well in all the five scalability requirements. Previous schemes 
pipeline tries by mapping trie levels to pipeline stages. We make the fundamental 
observation that because this mapping is static and oblivious of the prefix ... 

Keywords: IP-lookup, longest prefix matching, pipelined, scalable, tries 




S calable hi gh-speed prefix matchin g 

Marcel Waldvogel, George Varghese, Jon Turner, Bernhard Plattner 

November 2001 ACM Transactions on Computer Systems (TOCS), volume 19 issue 4 

Publisher: ACM Press 

Full text available* "p 1 ) pdf(933 02 KB) Additional Information: full citatio n, abstract , refere nces, citings, index 
. [a] terms 

Finding the longest matching prefix from a database of keywords is an old problem with a 
number of applications, ranging from dictionary searches to advanced memory 
management to computational geometry. But perhaps today's most frequent best 
matching prefix lookups occur in the Internet, when forwarding packets from router to 
router. Internet traffic volume and link speeds are rapidly increasing; at the same time, a 
growing user population is increasing the size of routing tables against which p ... 

Keywords: collision resolution, forwarding lookups, high-speed networking 



10 Faster IP lookups using controlled prefix expansion 
V. Srinivasan, George Varghese 

June 1998 ACM SIGMETRICS Performance Evaluation Review , Proceedings of the 
1998 ACM SIGMETRICS joint international conference on Measurement 
and modeling of computer systems SIGMETRICS '98/ PERFORMANCE 98, 

Volume 26 Issue 1 
Publisher: ACM Press 

Full text available- "fid Ddfd 31 MB) Additional Information: full citation , abst ract, references , citin gs, i ndex 
' ^ terms 

Internet (IP) address lookup is a major bottleneck in high performance routers. IP 
address lookup is challenging because it requires a longest matching prefix lookup. It is 
compounded by increasing routing table sizes, increased traffic, higher speed links, and 
the migration to 128 bit IPv6 addresses. We describe how IP lookups can be made faster 
using a new technique called controlled prefix expansion. Controlled prefix expansion, 
together with optimization techniques based on dyn ... 

11 Scalable high speed IP routing looku ps 
Marcel Waldvogel, George Varghese, Jon Turner, Bernhard Plattner 

October 1997 ACM SIGCOMM Computer Communication Review , Proceedings of the 
ACM SIGCOMM '97 conference on Applications, technologies, 
architectures, and protocols for computer communication SIGCOMM 

'97, Volume 27 Issue 4 
Publisher: ACM Press 

Full text available* 151 Ddf(1 66 MB) Additional Information: full citation , abstract, references, citings, index 
' " ' terms 



Internet address lookup is a challenging problem because of increasing routing table 
sizes, increased traffic, higher speed links, and the migration to 128 bit IPv6 addresses. 
IP routing lookup requires computing the best matching prefix, for which standard 
solutions like hashing were believed to be inapplicable. The best existing solution we know 
of, BSD radix tries, scales badly as IP moves to 128 bit addresses. Our paper describes a 
new algorithm for best matching prefix using binary search o ... 

12 Lookups: Fast hash table lookup usin g extended bloom filter: an aid to network 
processing 

Haoyu Song, Sarang Dharmapurikar, Jonathan Turner, John Lockwood 
August 2005 Proceedings of the 2005 conference on Applications, technologies, 

architectures, and protocols for computer communications SIGCOMM '05 

Publisher: ACM Press 

Full text available: pdf( 338.54 KB ) Additional Information: full citation , abstract, references , index terms 

Hash tables are fundamental components of several network processing algorithms and 
applications, including route lookup, packet classification, per-flow state management and 
network monitoring. These applications, which typically occur in the data-path of high- 
speed routers, must process and forward packets with little or no buffer, making it 
important to maintain wire-speed throughout. A poorly designed hash table can critically 
affect the worst-case throughput of an application, since the num ... 

Keywords: forwarding, hash table 




13 Measurement: The impact of address allocation and routin g on the structure and 
im plementation of routin g table s 
Harsha Narayan, Ramesh Govindan, George Varghese 

August 2003 Proceedings of the 2003 conference on Applications, technologies, 
architectures, and protocols for computer communications 

Publisher: ACM Press 

Full text available: pdf( 148.92 KB) Additional Information: full citation , abstract , references , index term s 

The recent growth in the size of the routing table has led to an interest in quantitatively 
understanding both the causes (eg multihoming) as well as the effects (eg impact on 
router lookup implementations) of such routing table growth. In this paper, we describe a 
new model called ARAM that defines the structure of routing tables of any given size. 
Unlike simpler empirical models that work backwards from effects (eg current prefix 
length distributions), ARAM a ... 

Keywords: IP lookups, modeling, routing tables 




14 A Tree Based Router Search En g ine Architecture with Sin g le Port Memories 
Florin Baboescu, Dean M. Tullsen, Grigore Rosu, Sumeet Singh 

May 2005 ACM SIGARCH Computer Architecture News , Proceedings of the 32nd 
Annual International Symposium on Computer Architecture ISCA '05, 

Volume 33 Issue 2 
Publisher: IEEE Computer Society, ACM Press 

Full text available: ^ pdf (293.29 KB) Additional Information: full citation , abstract, index terms 

Pipelined forwarding engines are used in core routers to meet speed demands. Tree- 
based searches are pipelined across a number of stages to achieve high throughput, but 
this results in unevenly distributed memory. To address this imbalance, conventional 
approaches use either complex dynamic memory allocation schemes or over-provision 
each of the pipeline stages. This paper describes the microarchitecture of a novel network 
search processor which provides both high execution throughput and balanc ... 

15 Multicore software: Hi gh- performance IPv6 forwardin g alg orithm for multi-core and 
multithreaded network processor 
Xianghui Hu, Xinan Tang, Bei Hua 

March 2006 Proceedings of the eleventh ACM SIGPLAN symposium on Principles and 
practice of parallel programming PPoPP '06 





